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Quantification of the amount of tau proteins bound to microtubules in similar ratio and buffer as the ones used in TIRF microscopy assays ( Fig. 3 ). Tubulin and tau proteins were incubated in BRB80-K buffer supplemented with 1 mM GTP in a 7:1 molar ratio (60 µM tubulin for 8.4 µM tau) for 30 minutes at 32°C. Samples were centrifuged on a 60% sucrose cushion for 30 minutes at 230,000 x g and the pellet and supernatant were separated and quantified after SDS-PAGE. Data represent the mean ± SD (three independent experiments). (c) Quantification of the amount of tau proteins bound to actin filaments in similar ratio and buffer conditions used in TIRF microscopy assays (Fig. 3) . Actin (1 µM) was incubated in BRB80-K buffer supplemented with 1 mM GTP for 30 minutes at 32°C with 1.75 µM 4R-tau or ∆N-tau, 5.25 µM 3R tau, 7 µM 2R-or 1R-tau and 7.5 µM 0R-tau. Samples were centrifuged for 30 minutes at 100,000 x g and the supernatants and pellets were separated and quantified after SDS-PAGE. Data represent the mean ± SD (three independent experiments).
Supplementary Methods:
Microtubule self-assembly. For tubulin polymerization, 20 µM tubulin was incubated with or without 1 µM 4R-tau at 36°C in BRB80-K buffer supplemented with 1 mM GTP.
Microtubule self-assembly was monitored at 350 nm using an UVIKON XS spectrophotometer. Fluorescent microtubules were polymerized in the same conditions in the presence of tubulin containing 10% of ATTO-565 labeled tubulin. One ml of BRB80 buffer containing 0.5% glutaraldehyde and 25% (w/v) sucrose was added to 20 µl of reactions and the samples were sedimented onto a BRB80-10% glycerol onto coverslips, fixed in methanol and observed by fluorescence microscopy as described in the experimental procedure.
Tau interaction with F-actin in BRB80-K buffer.
To determine tau affinity for F-actin in BRB80-K buffer, phalloidin-stabilized F-actin was prepared from 30 µM G-actin incubated for 1h at RT with 30 µM phalloidin in AP (Actin Polymerization) buffer. Increasing amounts of phalloidin-stabilized F-actin were incubated with 0.5 µM 4R-tau in BRB80-K buffer for 30 min at RT. Samples were centrifuged at 100,000 x g for 15 min and the amount of 4R-tau bound to F-actin in the pellets was quantified as described in Methods.
Actin polymerization and bundling. Increasing amounts of 4R-tau was added to 4 µM Gactin containing 10% of pyrene-labeled G-actin in AP buffer and pyrene fluorescence was measured at 407 nm at RT using a Safas Xenius XC spectrophotometer. To quantify the amount of F-actin polymerized with tau, similar reactions were incubated for 5 min at RT before being centrifuged for 10 min at 100,000 x g. In non-polymerizing conditions (AP buffer without KCl, imidazole, MgCl2 and EGTA), negligible amount of actin was found in the pellet. To visualize tau-induced F-actin bundles, 4 µM G-actin was polymerized with increasing amounts of 4R-tau (0, 0.1, 0.5 and 1 µM) and 4 µM phalloidin-ATTO-565 during 30 min at RT before observation under a fluorescence microscope.
Supplementary Movie Legends:
Supplementary Movie S1. Tau promotes the bundling of actin filaments. 
